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Magnetic antidot arrays are groups of ordered holes patterned on a continuous magnetic film, which are 
being studied for several applications such as magnetically-active plasmonic media, microwave devices, 
and magnetic sensors, to name a few. In this work [1], a top-down approach with focused ion beam has 
been used to fabricate Co/Permalloy hard/soft bilayer magnetic antidot arrays with square and 
hexagonal symmetries (antidot diameter: 40 nm; lattice constant: 240 or 360 nm). The long-range 
periodicity of these arrays results in higher magnetic coercivity and stronger magnetic domain-wall 
pinning, compared to identical hard/soft bilayers of short-range order antidots deposited on porous 
alumina [2]. Finally, Magnetic Force Microscopy imaging shows striking qualitative differences 
between the two symmetries: hexagonal arrays show a homogeneous magnetic configuration, whereas 
square ones have super-domains (regions with uniform magnetization texture) separated by super 
domain-walls (SDWs), see Figure 1. Two kinds of SDWs are observed: low stray field energy (LE-
SDWs) that are linear and expand over several lattice constants, and high stray field energy (HE-SDWs) 
that occupy only a few lattice constants and are situated at kinks of LE-SDWs. 
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Figure 1. Representative MFM image and interpretation of a Co/Permalloy antidot array with square symmetry. 
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